A set offorms suitable for digital computer processing has been designedfor manual data entry by the investigator after cardiac catheterization. The computer produces the catheterization report and a data bank is being built up for information retrieval and statistical analysis. A number of hospitals have been using the system since I970 and the records of over 0OOO cases are collected annually.
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The process of extracting information about a series of cases investigated by cardiac catheterization or of analysing the work of one cardiac centre is very time consuming when this has to be done by hand, whereas data stored in a computer are easily available and may be analysed by complex statistical methods. Such analyses may then point to the need for improvements in methods of investigation or lead to increased diagnostic accuracy (Wallace and Rosati, I973) . Partial automation of a cardiac catheterization data retrieval system and its trial in a number of hospitals was, therefore, considered worth while. A method for on-line analysis of signals obtained during cardiac catheterization has been described (Henry et al., I968) , but it was decided that a fully automated system was not justified at this stage.
A simple set of forms was produced so that data could be entered directly by the cardiologist after the investigation and the forms sent to the computer centre for processing. Hospitals wishing to use the system did not have to buy expensive equipment or modify their cardiac catheterization procedure appreciably.
It was considered important that the work load on the cardiologist should not be increased and that the computer must produce an acceptable cardiac catheterization report. In addition, a copy of the data entry form had to be easily interpretable by the clinician, so that it could be used until the computer report was available.
Method
Careful initial planning of the service with agreement between the hospitals concerned on certain points of technique, the scope of the computer processing, and the format of the catheter report have been essential features contributing largely to the success of this project. All participants agreed to standardize their manometry using midchest as the zero reference and to time events by using elapsed time from the start of the operation. The layout of the data forms, the extent of the information to be included, and the method of presenting the results were all discussed in detail before the forms were designed and printed.
The form consists of four double sheets of pressure sensitive NCR paper illustrated in Fig. i a and b, 2, 3 , and 4. The cardiologist fills in and retains the top copies as temporary reports and the information is duplicated automatically on the lower copies which are specially designed so that the data can be easily coded on 8o column IBM cards. These copies are sent to the computer centre for coding, and processing is carried out on an IBM i8oo computer at the Medical Computer Centre, Westminster Hospital. The data are stored on magnetic tape for subsequent retrieval and analysis.
All information is entered in numerical form in fixed format except for the patient's name, number, and diagnosis. In addition, a fifth sheet (not illustrated) is available for entering information about the results of angiographic studies or special investigations (such as intracardiac phonocardiography or electrocardiography). This information is not coded, but the computer can identify those patients on whom special studies have been performed using the 'other procedures' codes on sheet 2, so that the cardiologist can refer to the original records easily when required. CARDIAC 
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The first part of the form provides for the entry of hospital, patient, and physician identification data. Clinical diagnosis and the catheter diagnosis can also be entered. These diagnostic entries have to be coded for the computer; these codes are the only ones not printed on the form, but space is available for the diagnosis to be written directly for ease of interpretation. The diagnostic codes (Table i) were specially developed so that the type, severity, and aetiology of most forms of congenital and acquired heart disease can be easily recorded.
Details of sedation or of any anaesthetic technique can also be entered.
The section on 'procedure' (sheet 2) gives details of the mode of insertion of the catheter, vessels and cardiac chambers entered, the sites at which cine or serial film angiographic records were made, and the type and dose of contrast material used for these investigations. Thus simple right and left heart catheterization, with cine angiograms in the left ventricle and aorta, would be coded as shown in Fig. 5 . Complications during cardiac catheterization are also coded very simply at the moment.
If a significant complication rate is found, then a more comprehensive system, such as that described by Braunwald and Swan (i968), may be adopted in the future.
Results are entered on sheet 3. These are the values of blood pressure and oxygen saturation for that particular patient considered representative by the investigator. Elapsed time is also recorded so that the cardiologist can follow the time course of the investigation and interpret changes in oxygen saturation or pressure appropriately. The oxygen saturations or contents of blood samples suitable for calculating systemic and pulmonary blood flows are entered by the investigator at the bottom of sheet 3. Again he can use his own judgement in choosing values depending on the information available and the nature of the anatomical defect.
Sheet 4 is used for entering data about valve gradients, shunt flows and resistances, and the results of any determinations of cardiac output, which may be made by a variety of methods. The acid-base state of the patient can also be recorded if necessary. Results are entered by the investigator on this sheet, as they may be needed before the computer print-out is available. Mathematically the calculations are relatively trivial, but may be duplicated by the computer as part of the error checking system. Additional copies of sheets 3 and 4 may be used as often as required in any individual study to allow information to be entered following any of the interventions listed at the top of sheet 3. For instance, the effects of exercise, ,8-blockade, or oxygen inhalation may be separately investigated and the results entered on the appropriate data sheets. A readily interpretable print-out suitable for inclusion in the patient's notes is obtained in standard format as shown in Fig. 6 . Automatic error checking is not provided in the computer programme at the present time, but information in the data store on magnetic tape can be corrected if and when errors are detected on the print-out.
Results
The system has now been in operation since January I970. (Miller, Brown, and Miller, I974) illustrates one way in which the system has been used. It is proposed to extend the system so that the catheter findings can be correlated with the surgical procedure, postoperative course, and long-term results of surgery.
